Previous reports have indicated that most patients with rheumatoid arthritis and other diffuse connective tissue disorders excrete normal amounts of hydroxyproline (Smiley and Ziff, 1964) . To find out any differences in urinary metabolites of collagen containing hydroxyproline that would indicate that collagen is degraded by alternative routes, we have studied the urinary excretion of prolylhydroxyproline (a dipeptide containing over 50 per cent. of the total hydroxyproline normally excreted) in a group of patients with rheumatic diseases.
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Method
Forty patients with rheumatic disease were studied. Thirty had classical or definite rheumatoid arthritis (American Rheumatism Association Criteria) and ten had a diffuse connective tissue disease: scleroderma (3), systemic lupus erythematosus (2), polymyositis (2), and ankylosing spondylitis, psoriatic arthropathy, and Still's disease (1 each). One patient who was previously known to have hyperhydroxyprolinaemiat was also studied. Seventeen healthy persons ranging in age from 19 to 55 years served as controls.
The subjects were placed on a collagen-free diet for 3 days. On the third day, one accurate 24-hour urine was collected and a portion was acidified to about pH3 and immediately stored in a freezer at -20°C. until analysed. Total hydroxyproline was determined by the method of Prockop and Udenfriend, (1960) whereby we recover about 95 per cent. of added hydroxyproline. Prolylhydroxyproline was determined in a sample of 80 ml. of the acidified urine by an involved chemical method employing the principle of isotope dilution after addition of synthetic 14C prolylhydroxyproline. The original method (Kibrick, Hashiro, Schutz, Walters, and Milhorat, 1964) depended on autoradiography at each step in order to locate the radioactive compound on the papers used for electrophoresis and for chromatography. This method has now been improved by the development of a scanning device (Kibrick, Power, Sevendal, and Milhorat, in press) with which radioactive material can be located on the large sheets of paper, thereby avoiding the time-consuming autoradiography. The results in the thirty patients with rheumatoid arthritis (Table II) , ten with various diffuse connective tissue diseases, and one with hyperhydroxyprolinaemia (Table III) , showed an average total hydroxyproline excretion of 30-3 mg./24 hrs (range 11-1 to 73 -3) in the rheumatoid patients and 38-2 mg./24 hrs (range 10-3 to 154) in those with diffuse connective tissue disease. The former excreted an average of 48-8 per cent. (range 35 -9 to 73 -3) as dipeptide, and the latter 53 -9 per cent. (range 40-4 to 59 -8).
The patient with previously known hyperhydroxyprolinaemia excreted 1,488 mg./24 hrs of total hydroxyproline (62 per cent. prolylhydroxyproline).
Discussion
It is evident that the percentages of hydroxyproline excreted as prolylhydroxyproline are in the same range in patients with rheumatic diseases and in controls. This similarity is especially significant in the case of the one patient (an 11-year-old boy) with hyperhydroxyprolinaemia in whom the total hydroxyproline excretion was 50 to 100 times that of normal. This is consistent with other studies that have shown that the percentage of total urinary hydroxyproline excreted as prolylhydroxyproline is essentially the same in patients with muscular dystrophy before and during the prolonged administration of prednisone, which reduced the total urinary hydroxyproline by as much as 70 to 80 per cent. (Kibrick, Power, Sevendal, and Milhorat, 1967) . The finding that the proportion of urinary hydroxyproline in the form of prolylhydroxyproline varies in the same range of 40 to 80 per cent. would suggest that patients with rheumatic diseases metabolize collagen in a normal manner regardless of the actual magnitude of total hydroxyproline excretion. The ratio to total hydroxyproline is unaffected, whether the total hydroxyproline excretion is very high or very low; furthermore, our knowledge of the minor peptides containing hydroxyproline in urine makes it unlikely that these would show any consistent differences between patients and controls, since most of the known peptides are apparently of a random nature.
It is surprising that prolylhydroxyproline is the major urinary metabolite of collagen containing hydroxyproline. The tripeptide glycylprolylhydroxyproline is the major product of the sequence glycylprolylhydroxyproline in collagen when collagenase is used to degrade collagen in the test tube (Schrohenloher, Ogle, and Logan, 1959) . Since the bond between the two imino acids proline and hydroxyproline-is different, however, from the usual peptide bond, it is reasonable that it should be less readily broken during metabolism.
We undertook the present study initially to learn whether this bond was more or less readily split in patients with rheumatic diseases than in controls. Further studies are required to explain the production of prolylhydroxyproline rather than of glycylprolylhydroxyproline in man. For the present, these studies would seem to indicate that the end-products of the metabolism of collagen are essentially the same in patients with rheumatic diseases as in normal controls.
Summary
The urinary excretion of prolylhydroxyproline was studied in forty patients with rheumatic diseases and compared with that in seventeen normal controls and one case of known hyperhydroxyprolinaemia. It was found that there was no significant difference between the two groups, indicating that the end-products of collagen metabolism are the same in both. 
